Phosphorylation-dependent interactions of alpha-Actinin-1/IQGAP1 with the AMPA receptor subunit GluR4.
AMPA (alpha-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid) receptors play key roles in excitatory synaptic transmission and synaptic plasticity in the CNS. Although a variety of proteins has been characterized to interact with AMPA receptors and regulate their function, little is known about the regulation of the AMPA receptor subunit GluR4. To understand the molecular mechanisms of GluR4 functional regulation, the yeast two-hybrid system was used to identify GluR4-interacting molecules. alpha-Actinin-1 and IQGAP1 were identified to be GluR4-specific binding partners. Both proteins interact specifically with GluR4 and co-cluster with GluR4 individually in neurons. Mapping experiments revealed that alpha-Actinin-1 and IQGAP1 bind to the same region within the C-terminus of GluR4 that contains a previously identified PKA phosphorylation site, Ser842, phosphorylation of which is regulated by synaptic activity. Interestingly, the phosphorylation of Ser842 differentially regulates interactions of GluR4 with alpha-Actinin-1 and IQGAP1; phosphorylation strongly inhibits interaction of GluR4 with alpha-Actinin-1 but has little effect on its interaction with IQGAP1. These results suggest that alpha-Actinin-1 and IQGAP1 regulate GluR4 functions via their specific associations with GluR4. In addition, our data indicate that activity-dependent phosphorylation of GluR4 may regulate its synaptic targeting through phosphorylation-dependent interactions with alpha-Actinin-1 and IQGAP1.